Original Article

J Nuclear Medicine Technology
Vol 12, No. 1, May 2008

ARG AL A AR T A AMA
HEIC S5 o83 A= AL ¥4 AA

AAel 5 Aneiamsl selsks

OIEM - HE3] - AR - ZMH - 2[F= - 23S - AAY - 012

An Elimination of False-Positive 1-131 Sites in Esophagus for Thyroid
Carcinoma; Using Water with Vitamin C Dissolved

Seung Jae Lee, Hoon-Hee Park, Saron Ahn, Seok won Cho, Young Sook Choi, Arther Cho,
Jae Sam Kim, Chang Ho Lee

Department of Nuclear Medicine, Severance Hospital, Yonsei University Health System

Purpose: Whole body imaging with radioiodine can detect functioning metastases. Non-physiologic
I-131 uptake detected on images usually is interpreted as suggesting functioning thyroid metastases.
However, extra-thyroidal 1-131 accumulation does not always imply thyroid cancer metastases and has
been reported in many circumstances. In order to avoid unnecessary therapeutic interventions it is
important to distinguish false-positive sites of I-131 localization. We study here to remove false-positive
sites around esophagus region on I-131 whole body imaging in patients who were administrated
thyroidectomy. Materials and Methods: From April to August in 2007, we had the patients who had
visited our department after they received thyroidectomy due to thyroid cancer. They were given 1-131,
and performed radioiodine body scan after 41 to 50 hours. Patients were whole-body-scanned for the
speed of 8 cm per minute. After that, we took anterior and posterior static images around the patients’
neck measured by 300 thousand counts per image. We selected 44 patients who had hot spots around
neck region, we divided the patients into two groups. One group was given 0.5 L of water and the
other group was given 0.5 L of water with 1 g of Vitamin C dissolved. The patients were asked to
drink the fluid for one minute in sitting position and after that, we measured 300 kilo counts per
image again. We compared prior anterior, posterior static images with anterior, posterior images after
the patients had water or water that Vitamin C resolved. Results: In using water, both observer 1 and
2 interpreted 6 patients were washed out. In the water with Vitamin C resolved, observer 1 and 2
interpreted 9 and 8 patients were washed out. Observer 1 and 2 interpreted 6 and 5 patients had
‘indeterminate’ when they used water. Both observer 1 and 2 interpreted 6 patients had ‘indeterminate’
when they used water with Vitamin C resolved. When they used water, observer 1 interpreted 10 patients
had ‘unchanged’ and observer 2 interpreted 11 patients had ‘unchanged’. Differently, when they used
water with vitamin C resolved, observerl had 8 patients having ‘unchanged’and observer 2 had 9.
Conclusion: As a result, by making patients drink 0.5 liter of water which has vitamin C resolved
helped getting rid of false-positive sites in esophagus. Therefore, based on this study, we believe that
drinking water with vitamin C dissolved is very in terms of reducing false-positive hot spot around
the esophagus for the iodine-131 whole body scan. (Korean J Nucl Med Technol 2008;12(1):49-56)
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Fig. 1. Patients swallowed I-131 capsule with a cup of water coming down from plastic bar connected with shielding lead container.
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Fig. 2. Dynamic scans to patients were carried out from head to below the knee at the speed of 8 cm/min with supine position.
And then patients were taken anterior, posterior and both lateral images in 30,000 counts statics. If there were hot spots around
neck or esophagus, we arranged them in two groups. The first group had 0.5 L of water and the second group had 0.5 L of water

with 1 g of vitamin-C resolved.
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Fig. 3. JET Stream-R Forte version 1.2 (Philips Medical System, Best and Heerlen, The Netherlands), High Energy All Purpose

Parallel Collimator.
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Water with vitamin C resolved

Fig. 4. Examples; A total body scan images were taken at the speed of 8 cm/min with supine position. And then patients were
taken anterior, posterior statics. If there were doubtful uptake around neck or esophagus, we arranged them in two groups. The
first group had 0.5 L of water (Left boxes on bottom line) and the second group had 0.5 L of water with 1 g of vitamin-C resolved

(Right boxes on bottom line).
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Table 1, Comparison of water and water with Vitamin C resolved

WH(Table 1).
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Water Water with Vitamin C dissolved
Interpretation Observer 1 Observer 2 Observer 1 Observer 2
Washed-out 6 (27.3%) 6 (27.3%) 8 (36.35%) 9 (40.9%)
Indeterminate 6 (27.3%) 5 (22.7%) 6 (27.3%) 6 (27.3%)
Unchanged 10 (45.4%) 11 (50.0%) 8 (36.35%) 7 (31.8%)
Total 22 (100%) 22 (100%) 22 (100%) 22 (100%)
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Observer 1

Observer 2

Observer 1 Observer 2

M \Washed-out

¥ Indeterminate

M Unchanged

Chart 1. In using water, both observerl and 2 interpret that 6 patients were washed out. In water with Vitamin C resolved, observer
1 and 2 interpret that 9 patients and 8 patients were washed out. Observerl and 2 interpret that 6 patients and 5 patients had
‘indeterminate’ when they used water. Both observer 1 and 2 interpret that 6 patients had ‘indeterminate’ when they used water
with Vitamin C resolved. When they used water, observer 1 interpret that 10 patients had ‘unchanged’ and observer 2 interpret
that 11 patients had ‘unchanged’. Differently, when they used water with vitamin C resolved, observerl had 8 patients having

‘unchanged’ and observer 2 had 9 patients.
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INTRODUCTION

A manyevidence indicates that radioiodine (I-131) is of
value in the management of well-differentiated thyroidcancer.
Whole body imaging (WBI) with radioiodine can detect
functioning metastases, which can often be effectively
treated with proper amounts of radioiodine.” Following
thyroid ablation, physiologic activity is expected in the
genitourinary tract, gastrointestinal tract, salivary glands,
oropharynx, nasopharynx and esophagus.>” Non-physiologic
I-131 uptake detected on images usually is interpreted as
suggesting functioning thyroid metastases. However, extra-
thyroidal I-131 accumulation does not always imply thyroid
cancer metastases and has been reported in many circum-

321 22-26
stances, ) )

including various non-thyroidal neoplasms,
and contamination by body secretions.””>" In order to
avoid unnecessary therapeutic interventions it is extremely
important to properly distinguish false-positive sites of
I-131 localization. We study here to remove false-positive
sites around esophagus region on I-131 whole body imaging

(WBI) in patients who were administrated thyroidectomy.

MATERIALS AND METHODS

54

1. Period and Objects

From April to August in 2007, the patients who had
visited our department after they received thyroidectomy
due to thyroid cancer were asked to stop having
Levothyroxine 4 weeks before they received the treatment
and they had a low Iodine diet for 2 weeks. In addition,
they were given I-131, 1.11 GBq (30 mCi) and we
performed radioiodine body scan after 41 to 50 hours.
Among the patients, we selected 44 participants who
showed hot spots in their esophagus. The participants in
this study were 44 people (8 males and 36 females) aged

from 19 to 65. Their mean age was 47.5 years.

2. Radiophamaceutical

We used Iodine-131 capsule. (General Electric Health-
care Buchler, Braunschweig, Canada), 1.11 GBq (30 mCi,
a width of 0.9 cm, a length of 0.3 ¢cm) which shaped an

oval in shielding lead container.

3. Radioiodine administration

We opened the cover of the shielding lead containerand
connected the plain plastic tube in order to make a
passageway which radioiodine capsules could come out.
Patients held the shielding lead containerand they drank
radioiodine capsules with 0.2 L of water. Patients fasted

for 5 hours before we administered the Radioiodine.

4, Imaging procedure

Patients were scanned for the speed of 8cm per minute
from head to below the knee. After that, we took anterior
and posterior static images around the patients’ neck
measured by 30,000 counts per image. When there were
hot spots around neck region, we divided the patients into
two groups. One group was given 0.5 L of water and the
other group was given 0.5 L of water with 1 g of Vitamin

C dissolved. The patients were asked to drink the fluid



for one minute in sitting position and after that, we
measured 30,000 counts per image again. We compared
prior anterior, posterior static images with anterior,
posterior images after the patients had water or water that

Vitamin C resolved.

5. Equipment

We used a large-field-of-view gamma camera, JET
Stream-R Forte version 1.2 (Philips Medical System, Best
and Heerlen, The Netherlands) equipped with a high-

energy all purpose parallel hole collimator.

6. Data analysis

All images were viewed by 2 experienced nuclear
medicine physicians. The nuclear medicine physicians
were given no other clinical information. Images were
read all independently to ensure that no bias was intro-
duced. The interpretation was performed after the scan.
All images were classified as washed-out, indeterminate,
or unchanged. I-131 whole body scan findings were
defined as unchanged if an area of photon excessiveness
was remained in esophageal region.

In all calculations, reproducibility was estimated on the
basis of complete agreement between observers where the
number of possible answers was 3 (washed-out, indeter-

minate, or unchanged).

RESULTS

In using water, both observerl and 2 interpret that 6
patients were washed out. In water with Vitamin C
resolved, observerl and 2 interpret that 9 patients and 8
patients were washed out. Observerl and 2 interpret that
6 patients and 5 patients had ‘indeterminate’ when they
used water. Both observerl and 2 interpret that 6 patients
had ‘indeterminate’ when they used water with Vitamin C
resolved. When they used water, observer 1 interpret that

10 patients had ‘unchanged’ and observer 2 interpret that
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11 patients had ‘unchanged’. Differently, when they used
water with vitamin C resolved, observer 1 had 8 patients

having ‘unchanged’ and observer 2 had 9 patients.

CONCLUSION

As a result, by making patients drink 0.5 liter of water
which has vitamin C resolved helped getting rid of
false-positive sites in esophagus. Therefore, based on this
study, I believe that drinking water with vitamin C
dissolved is very in terms of reducing false-positive hot
spot around the esophagus for the iodine-131 whole body
scan. I believe If there will be a further study about
removing false-positive sites not only esophagealregion
but also other organ or sites, many proper method will be

found.

DISCUSSION

There were many limitationson semi-quantitative analysis
which draw the region of interest (ROI) and counted the
radioactive in the false positive region. First of all,
determination of ROI was not certain whether putting the
remaining thyroid region or not. In case of increased "'T
uptake on the neck because of the remaining thyroid,
exclude that region means we also exclude the esophageal
region around there. Contrarily, when we put the re-
maining thyroid region on the RO, there were too many
counts from the region that we had difficulty of founding
obvious difference at the esophageal region. Second, in
case of wash out, patients were sitting when they drank
water or water with vitamin C resolved. When they lay
down on the table again, patients” positions were changed
so that it was hard to draw the ROI We arranged
patients to drink with straw on the laying position, turn
only their head onto side. But Patients cooperation was
poor. Third, due to the whole counts from patients were
30,000, each observer’s numerical difference from their
ROI was high and hard to compare. Fourth, only 2

medical Doctor were participated, the statistical relevance
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of the result was limited.
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